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II. CLAIM AMENDMENTS 

1.-45. (Cancelled) 

46. (Withdrawn) A method of operating an apparatus for suppressing noise in a signal 
accompanied by noise, the method comprising: 

determining, in the apparatus, a first term representing a summation of an estimated 
periodogram of the signal and a predetermined fraction of an estimated periodogram of 
the accompanying noise; 

determining, in the apparatus, a second term representing a summation of an estimated 
periodogram of the signal plus an estimated power spectral density of the accompanying 
noise; and 

generating, in the apparatus, a noise reducing filter operative on the basis of a ratio of the 
first term to the second term. 

47. (Withdrawn) The method according to claim 46, further comprising determining the first 
term as a summation of an estimated periodogram of the signal and a predetermined fraction of 
an estimated periodogram of the accompanying noise divided by the noise power spectral 
density. 

48. (Withdrawn) The method according to claim 46, further comprising choosing the 
predetermined fraction of the estimated periodogram of the accompanying noise included in the 
first term, so as to include a desired amount of noise in a resulting noise suppressed signal. 

49. (Withdrawn) The method according to claim 48, further comprising choosing the 
predetermined fraction of the estimated periodogram of the accompanying noise included in the 
first term to provide an acceptable level of context information in a resulting noise suppressed 
signal. 

50. (Withdrawn) The method according to claim 46, further comprising choosing the 
predetermined fraction of the estimated periodogram of the accompanying noise included in the 
first term to be below a mask limit of the signal, so that the noise not audible to a listener. 
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51. (Withdrawn) A method of operating an apparatus for suppressing noise in a signal 
accompanied by noise, the method comprising: 

determining, in the apparatus, a first term representing a summation of an estimated 
periodogram of the signal and a predetermined fraction of an estimated power spectral 
density of the accompanying noise; 

determining, in the apparatus, a second term representing a summation of an estimated 
periodogram of the signal plus the estimated power spectral density of the accompanying 
noise; and 

generating, in the apparatus, a noise reducing filter operative on the basis of a ratio of the 
first term to the second term. 

52. (Withdrawn) The method according to claim 51, further comprising determining the first 
term as a summation of an estimated periodogram of the signal and a predetermined fraction of 
an estimated power spectral density of the accompanying noise divided by the noise power 
spectral density. 

53. (Withdrawn) The method according to claim 51, further comprising choosing the 
predetermined fraction of the estimated power spectral density of the accompanying noise 
included in the first term, so as to include a desired amount of noise in a resulting noise 
suppressed signal. 

54. (Withdrawn) The method according to claim 53, further comprising choosing the 
predetermined fraction of the estimated power spectral density of the accompanying noise 
included in the first term to provide an acceptable level of context information in a resulting 
noise suppressed signal. 

55. (Withdrawn) The method according to claim 51, further comprising choosing the 
predetermined fraction of the estimated power spectral density of the accompanying noise 
included in the first term to be below a mask limit of the signal, so that the noise is not audible to 
a listener. 
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56. (Withdrawn) An apparatus for suppressing noise in a signal accompanied by noise, the 
apparatus configured to: 

determine a first term representing a summation of an estimated periodogram of the signal 
and a predetermined fraction of an estimated periodogram of the accompanying noise; 
determine a second term representing a summation of an estimated periodogram of the 
signal plus an estimated power spectral density of the accompanying noise; and 
generate a noise reducing filter operative on the basis of a ratio of the first term to the 
second term. 

57. (Withdrawn) The apparatus of claim 56, wherein the apparatus is further configured to 
determine the first term as a summation of an estimated periodogram of the signal and a 
predetermined fraction of an estimated periodogram of the accompanying noise divided by the 
noise power spectral density. 

58. (Withdrawn) The apparatus according to claim 56, wherein the apparatus is further 
configured to choose the predetermined fraction of the estimated periodogram of the 
accompanying noise included in the first term, so as to include a desired amount of noise in a 
resulting noise suppressed signal. 

59. (Withdrawn) The apparatus according to claim 58, wherein the apparatus is further 
configured to choose the predetermined fraction of the estimated periodogram of the 
accompanying noise included in the first term to provide an acceptable level of context 
information in a resulting noise suppressed signal. 

60. (Withdrawn) The apparatus according to claim 56, wherein the apparatus is further 
configured to choose the predetermined fraction of the estimated periodogram of the 
accompanying noise included in the first term so that it is below a mask limit of the signal so that 
the noise is not audible to a listener. 

61. (Withdrawn) An apparatus for suppressing noise in a signal accompanied by noise, the 
apparatus configured to: 
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determine a first term representing a summation of an estimated periodogram of the signal 
and a predetermined fraction of an estimated power spectral density of the accompanying 
noise; 

determine a second term representing a summation of an estimated periodogram of the 
signal plus the estimated power spectral density of the accompanying noise; and 
generate a noise reducing filter operative on the basis of a ratio of the first term to the 
second term, 

62. (Withdrawn) The apparatus according to claim 61 , wherein the apparatus is further 
configured to determine the first term as a summation of an estimated periodogram of the 
desired signal and a predetermined fraction of an estimated power spectral density of the 
accompanying noise divided by the noise power spectral density. 

63. (Withdrawn) The apparatus according to claim 61, wherein the apparatus is further 
configured to choose the predetermined fraction of an estimated power spectral density of the 
accompanying noise included in the first term, so as to include a desired amount of noise in a 
resulting noise suppressed signal. 

64. (Withdrawn) The apparatus according to claim 63, wherein the apparatus is further 
configured to choose the predetermined fraction of the estimated power spectral density of the 
accompanying noise included in the first term to provide an acceptable level of context 
information in a resulting noise suppressed signal. 

65. (Previously Presented) The apparatus according to claim 61, wherein the apparatus is 
further configured to choose the predetermined fraction of an estimated power spectral density 
of the accompanying noise included in the first term is to be below a mask limit of the signal, so 
that the noise is not audible to a listener. 

66. (Withdrawn) An apparatus for suppressing noise in a signal accompanied by noise, the 
apparatus comprising: 

a noise estimator configured to determine a first term representing a summation of an 
estimated periodogram of the signal and a predetermined fraction of an estimated 
periodogram of the accompanying noise; 
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a noise estimator configured to determine a second term representing a summation of an 
estimated periodogram of the signal plus an estimated power spectral density of the 
accompanying noise; and 

a noise reducing filter generator configured to generate a noise reducing filter operative on 
the basis of a ratio of the first term to the second term. 

67. (Withdrawn) An apparatus for suppressing noise in a signal accompanied by noise, the 
apparatus comprising: 

means for determining a first term representing a summation of an estimated periodogram 
of the signal and a predetermined fraction of an estimated periodogram of the 
accompanying noise; 

means for determining a second term representing a summation of an estimated 
periodogram of the signal plus an estimated power spectral density of the accompanying 
noise; and 

means for generating a noise reducing filter operative on the basis of a ratio of the first 
term to the second term. 

68. (Withdrawn) An apparatus for suppressing noise in a signal accompanied by noise, the 
apparatus comprising: 

a noise estimator configured to determine a first term representing a summation of an 
estimated periodogram of the signal and a predetermined fraction of an estimated power 
spectral density of the accompanying noise; 

a noise estimator configured to determine a second term representing a summation of an 
estimated periodogram of the signal plus the estimated power spectral density of the 
accompanying noise; and 

a noise reducing filter generator configured to generate a noise reducing filter operative on 
the basis of a ratio of the first term to the second term. 

69. (Withdrawn) An apparatus for suppressing noise in a signal accompanied by noise, the 
apparatus comprising: 

means for determining a first term representing a summation of an estimated periodogram 
of the signal and a predetermined fraction of an estimated power spectral density of the 
accompanying noise; 
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means for determining a second term representing a summation of an estimated 
periodogram of the signal plus the estimated power spectral density of the accompanying 
noise; and 

means for generating a noise reducing filter operative on the basis of a ratio of the first 
term to the second term. 

70. (Currently Amended) A method of operat i ng an - -appa r at u s for suppressing noise in a n audio 

signal contain i n q comprisinq a speech component and a noise component to provide a noise 
suppressed audio signal, the method comprising: 

causing an apparatus to makinge , in the appar atusr an frequency domain estimate of the 
noise component and an frequency domain estimate of the speech component together 
with s o m e but not a l i a predetermined fraction of the noise component ; 
using the estimates in the apparatus to generate a noise reducing filter having a 
frequency-dependent gain co e ffici ent- function to control t-hea gain of the audio signal 
containing noise to suppress the noise component , 
wherein a first estimation of the frequency-dependent gain coeff i c ie nt function is made 
adaptively in the apparatus and the first estimation is used to produce a noise estimation which 
is then used in the apparatus to produce a second estimation of the freguency-dependent gain 
coeff i c i ent function , wherein no use is made of voice a c tiv i ty detection to detect non-spee ch 
pe r i ods . 

71. (Currently Amended) The method according to claim 70, in which the leve lpredetermined 
fraction of the noise component i n cl ud e d in th e estimat e of the sp ee ch togeth eFwit h som e no i s e 
is variabte chosen so as to in-Gt-u4eprovide a desired amount of noise in the noise suppressed 
audio signal. 

72. (Currently Amended) The method according to claim 71, in which the leve lpredetermined 
fraction of the noise component is chosen so as to provides an accept abl e l evel of co n t ext 
informat i o n amount of noise in the noise suppressed audio signal which naturally represents 
environmental background noise . 
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73. (Currently Amended) The method according to claim 70, in which the levelpredetermined 
fraction of the noise component is chosen so as to provide an amount of noise in the noise 
suppressed audio signal that is below a perceptual masking limit of the speech component and 
so is not audible to a listener. 

74. (Currently Amended) The method according to claim 70, in which the tevet predetermined 
fraction of the noise component is chosen so as to provide an amount of noise in the noise 
suppressed audio signal that approaches thea perceptual masking limit of the speech a#4-so 
that s&mea predetermined amount of noise context in form a tion-is left in the noise suppressed 
audio signal. 

75. (Currently Amended) The method according to claim 70, in which the freguency domain 
estimated of the noise component is an estimate of power spectral density. 

76. (Cancelled) 

77. (Currently Amended) A noise suppressor for suppressing noise in a n audio signal 
contain i ng comprising a speech component and a noise component to provide a noise 
suppressed audio signal the noise suppressor being configured to: 

make a n freguency domain estimate of the noise component and an freguency domain 
estimate of the speech component together with some-but-Rot-alia predetermined fraction 
of the noise component ; 

use the estimates to generate a noise reducing filter having a freguency-dependent gain 
co e ff i c i ent function to control tkea gain of the audio signal contain i ng no i s e-to suppress the 
noise component , 

wherein the apparatus is configured to make a first estimation of the freguency-dependent gain 
coeffieief rtfunction adaptively and to use the first estimation to_produce a noise estimation which 
is then used to produce a second estimation of the freguency-dependent gain 

periods, 

78. (Currently Amended) The noise suppressor according to claim 77, in which the 
teve tpredetermined fraction of the noise component i nc l u d ed in- the estimate of the speec h 
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t o get h e r w ith s o me no i se is variab i e chosen so as to ifrefadeprovide a desired amount of noise in 
the noise suppressed audio signal. 

79. (Currently Amended) The noise suppressor according to claim 78, in which the 
Jevel predetermined fraction of the noise component is chosen so as to provides an acc e ptab le 



represents environmental background noise . 

80. (Currently Amended) The noise suppressor according to claim 77, in which the 
ieve-t predetermined fraction of the noise component is chosen so as to provide an amount of 
noise in the noise suppressed audio signal that is below a perceptual masking limit of the 
speech component and so is not audible to a listener, 

81. (Currently Amended) The noise suppressor according to claim 77, in which the 
tevel predetermined fraction of the noise component is chosen so as to provide an amount of 
noise in the noise suppressed audio signal that approaches tfrea perceptual masking limit of the 

speech and-so that somea predetermined amount of noise eontext-ifrfefffl ation is left in the 

noise suppressed audio signal. 

82. (Currently Amended) The noise suppressor according to claim 77, in which the freguencv- 
domain estimated of the noise component is an estimate of power spectral density. 

83. (Cancelled) 

84. (Currently Amended) A communications terminal comprising a noise suppressor for 
suppressing noise in an audio signal comprising a speech component and a noise component 
to provide a noise suppressed audio signal , the noise suppressor being configured to: 

make af> frequency-domain estimate of the noise component and aft freguency-domain 
estimate of the speech component together with so me but not al i a predetermined fraction 
of the noise component ; 

use the estimates to generate a noise reducing filter having a freguency-dependent gain 
e o e ff i si e nt function to control thea gain of the audio signal c ontai n in g no i s e-to suppress the 
noise component , 




amount of noise in the noise suppressed audio signal which naturally 
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wherein the apparatus is configured to make a first estimation of the frequency-dependent gain 
ceeffieie-R tfunction adaptively and to use the first estimation toproduce a noise estimation which 
is then used to produce a second estimation of the frequency-dependent gain 

Qoeff i ci e nt function T-wher e i n no us e-HS-made-oE^^ to- - d e t e ct non-speech 

p e r i ods . 

85. (Currently Amended) A communications network comprising a noise suppresso r for 
suppressing noise in an audio signal comprising a speech component and a noise component 
to provide a noise suppressed audio signal , the noise suppressor being configured to: 

make an freguency-domain estimate of the noise component and aft freguency-domain 
estimate of the speech component together with som e but not aH a predetermined fraction 
of the noise component ; 

use the estimates to generate a noise reducing filter having a frequency-dependent gain 
coeff i c i ent function to control thea gain of the audio signal containing noise to suppress the 
noise component , 

wherein the apparatus is configured to make a first estimation of the frequency-dependent gain 
C Q e ffiGi e nt function adaptively and to use the first estimation toproduce a noise estimation which 
is then used to produce a second estimation of the freguency-dependent gain 

■ Go e ffiGi e nt function -r-wt^erei R no us e - i s m ade-of^a-vetee -aet - iv it v - d e t e ctor to -det-ectH^en-epeeeh 

periods . 

86. (Currently Amended) A noise suppressor for suppressing noise in a n audio signal 
c ontain i ng comprising a speech component and a noise component to provide a noise 
suppressed audio signal, the noise suppressor comprising: 

means for making a freguency-domain estimating of the noise component : 
means for making a freguency-domain estimatmae of the speech component together with 
■seme-^ut-nQ^aHa predetermined fraction of the noise component ; 

means for using the estimates to generate a noise reducing filter having a frequency- 
dependent gain coefficien t function to control thea gain of the audio signal contain i ng no i se 
to suppress the noise component , 
wherein the apparatus is configured to make a first estimation of the frequency-dependent gain 
coefficien tfunction adaptively and to use the first estimation tg^produce a noise estimation which 
is then used to produce a second estimation of the freguency-dependent gain 



10 



Serial No.: 09/713,524 
Response to OA Mailed March 19, 2010 



coeffic i ent functiort r^ whe r ein n o u se is mad e o f a voice activity d e t e ctor to detect n o n - s p eech 
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